ms^mfff (jp) (12) ^ ^ It ^ # (A) inmmmm'Amm^ 

1-330075 



(5i)inta.» mmn f i 

H 0 1 L 21/3205 H 0 1 L 21/88 M 

21/314 21/314 A 



(2i)ais#^ 


!|*H¥10- 140584 


(71)U1®A 


000219967 










(22)aiaB 


splSlO^(1998) 5 ^7B 










(72) 
































(74) A 





(54) K5MCD=S*ic] ^t^^^e 




X 

So 

wmm.. 20 
1, 2, 3, 4X1^ sfsmcD^^^^eo (m^si^m 

^tS>fetgl, 2, 3, 4, 5Xi^6tBi^c7:>4^^^^eo 
^ff^Jil, 2, 3, 4, 5, 6X1^ 7f5ifecD^«^g J(? 

So 

^^b^mmh.^^mi^-^\. 2, 3, 4, 5, e, 7 

[0 0 0 1 ] 
[0 0 0 2] 

^iii: (n + i) #g Officii ^r^^3gmgT*^^-r^ 

[0 0 0 3 ] z.<Dm. -m^\z.m%^mmt\^'<:\ts i 
02 K^^ffl'^^bix. iB^/i^ - "j^i^ (a 50 



mW^^ 11-330075 

[0 0 0 4 ] z.<ntz^ x.'o '^{^WfK'^to'o . 311/^ 

--y ^^tmmx-^^tz}^ . m^m\L^mmMMm (cm 

[ 0 0 0 5 ] 

[^0^^^i?^LJ: 5 i: bri-^^S^M] L:6^ b C u 

s i 02 i^xcu^m^^^M-B-i^ 

[0 0 0 6 ] :iCr>tii^G\i^Mm^^m't^M^^^\t. 
^yW:;^-.coc u^t^^[5;^Cfc^{c^iJx.J^^ 1 7 (c^-T 
J: ft,mmi 1 ^ CulB^S 1 2 ^orfltc>0rijx.fi'2 
0 0 h n— i^^^cD^^ O/-^ y 1 3 ^Bf^ 

'r^^ti}mm^thx\^^^o :z.<D^<vrm(^umti^x 

(i, Ta, W, TiW, TiSi2, TiN,-Ta 

2N, W2N, Nio. eNbo. 4, r^/u:7r^Ta — 

1 3^mf^-r^m'^^z.\'immjim'^^Mm^\i\^x{^^o t 

[0 0 0 7 ] ~:^^<v rm^mm-r^i'tt^v tc. cu;^^ 
^mbtc< y.^nm^m^^'^xmmm^mf^-r^ z. t t>«f^ 
^tLTi^^o sr^».m^<^ uTf^. s i 02 ^ofdi, s 

iOFH^, ^ y Hl^. P S I (Polyimide Siloxa 

ne) PAE (Polyaryleneethers ) HSQ (Hy 

drogen Si Isesquioxanes (Hs S is O12) ) ^> BC 
B (Benzocyclobutene) B:^^ t^'^^M^'' htlX 

[0 0 0 8 ] znh<Dmmm(^o BCB^^s^^xKt 

fJ:hBCBm\^\tCuf)mmL-^j:^^tWf:>tiX\.^:^i)^. 

s i 02 s i o F ^ y ^ ^ KM. p s I m^^it 
cut-^wc-r^^tt^^m^tixi^^, f£:i:iFABm. 

[ 0 0 0 9 ] t :l^X55:^'t^<^ y^cottm^^^^xxK^ 



3 

[0010] :^^mnZ(DX vfJ:^'m(DT{z.fj:^titzh 
[0011] 

[0 0 12] :L(DX,of^^nPfmm:X\^mUyymWM 

:^-^^->m:m^^B'mx'h^:itt^m^i^\^'^. ^fc^co^ 

[0013] 

^g(7)— ^rijcD— ^^.i^i-t>(^r*^ >? . Hi (a) i^^i^ 
^Mwmm:<DiEmm(DWtmm. mi (b) i^^^i^^^^g^ 
'^m:<r^mmm<Dmmm^^^^\^x\^^^. 11 + 2 1 — 2 

4\^OFmii^hfJ:K^ . 7 0 0 0:^>:?^;^ h D-J^ 

a«0^^(DiifflS^.m^r-^'9 . 2 5, 2 6 f^^'J:!!^ 7 
0 0 0:^:/^::=!. u-M.US.<^S-^<^0 u if ^ ^iS 
^ii. 2 7, 2 8 I^W^ J: 19 19 , CuiB^;i2 5, 2 

eoPfl^^^-r^^M^^r*^^. ^f'C:(7:>^ijrM^. cf 
^2 1 <!: c uia^g 2 5 irc^r^'^, w;i 2 7 <t c 

m2 5 ^(7)Pfl^{c|^^iJx.l^2 0 0;^^^;^ h u~M.um. 
[0014] m-^XZ.cDX. 0 fi:^m^WW:m:<r:>^^^m<D 

— ^ijfcoi^T(ii2~ii4^#BaLTi^0^-r^o %-rm2 

(a) (C.T^-Ti: 5 (C. £1^3 1 0^ffilC^iJx.i^ 7 0 0 0 
M3 2 a I^F'Jx.i:i*mil!-r6E CR i!^ n h d 
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4 

[0015]^l/^TCFll32a tCW(7>Sd^ ^ff^i^Jc-f ^ 
fc*i>(7>^sa3g^^T^5;a^, r:(7)M^TM^^-riI 2 (b) fC;^^ 
-rJ:5tc, c F^3 2 a^ffiowcoiB^^^f^j^LJ: 9 

'r§^5>f-W^S^^iZ.t>yti^^>C^)7^-^-/^3 3 a ^Jf^/^fe-T 
60 :iC0*-/l-3 3 a I^C F^3 2 a CO^EtCBfr^CO/-^ 
m^\^^J:^^=^y^^^^'mW:\z.^\^^X:x. 

[0016] :i<D^m2 (c) \Z^-tX0^^. CF^3 

^j^-r^^^X-^^^^g (^6#0a) fci3^^r. Ar 
:^^y>tH2 :^y^^m7<i^XH2 ;^f:^^^^X-^{bU. ^ 
i^H2 o:/^X-^^^iJx.li*5f>gS.0a*f-r5. :irr*A 
r ;^f;:^^^A-r^(7:►I^H2 ^ X-^ ^^j^fe U^-T < 

mt^y"7y:'^<D^^^t^m^f'is^X'^^. r: 

i't' OJ: p tCH2 (75^^X-7^BS^-t-^ i:, CF^3 2ar- 

l^^4 tc^-TJ; 5t^. mm'^^^y y^ (F) ^^H<^^i^; 
LH F -or C F^ 3 2 a < . ^(Dt:i 

i^mt$^mmMxnFt^i&m-r^:d-. (c) i^g^^-r 

[0017] r 5 brH2 o:7'^x-^^Bs|f b^c^, m 

2 id) tC^-rJ:5{^, C F^3 2 a (T^^Er^^tC'^'Jx. 
\^2 0 0:^>:^y^ h ~J^(Dm^(r>T i C^^^") /l 3 

7#sa) ^c*5^^r. '^'J:l(:f^g|^^3 0 O^C^^tc^iP^ 
J(7 L^ti-^mx. ^d-TAx :^'y^^m?^l^x^-^ y b(7yr i 

^y^^^y^l.. C 5 br C F^3 2 a CO^M^^tC^.- 
/I/3 3 a (D[^Mmt>'^^XT 1/13 4 ^JF^j^fe-T^o 

[0 0 18] roj: 5 tcg^g3 1 ^;tJD^L/£^^b^^c 

rmz 2 a <Dmm\:iMK.\^T i m s 4^mm.-r^ t . m 

4 tc^-Ti: 9 (C, C F^3 2 a <b T i ii 3 4 ^c;:>#3Dr' 
CFM3 2CO^ii^(7>C^T i ^^^i^;br^ijx.ii'5 
0::?l->^;^ h n-i^O^^COT i C (Ti^Cir^^tf 
-ftl-a^^) /i 3 5;6^JF^j^fe^ix^o ^ coi^ifeco^^^n^ T i 
;i3 4 i Cii3 5 ^{CJ; ^ ixT 

[0019] r ^r*T i Cii 3 5 ^^f^/^-r^TtiS^tCl^cJ^ 

'j^^mxh^<DX. ±.m<D^^]x\ty^y^ y -^mWi^D^t^^ 3 
0 o''c)iL±{cmmi^r^ikmxT i m s 4^f^m\^x\,^^ 

^(DWLmXf^mi^Xt^h. mn^T i ms 4f)^W^f^^tlt:L 

SS3 1 {ZMI^X4 0 o'cj^±(7?i^*r-r:^-/u^^^ 
[0020] ^i/^r-^ 2(e) \z.7j^-rx 5 {C. T i ii 3 



5 

Si=i>i2^tfM^^tTofc^. 1112 (f) \Zyr^-rX^{z^ m 

tt;^^l/\ C F^3 2 a cO^ffiCO^^/^T i /I 3 4 19 
4^-/1- 3 3a cDP^MSit^^tOT i if 3 4 ^WMl^X^.^ 
-t^o C p LrC FS3 2 a {^ff0jife^nrc^-y^3 3 a 

fciT i /i 3 4 ^:;r Lrw^s*t)i2!.^, wm 3 e X^^J:^ 
[0 0 2 1 ] ^^i/-^r::coj: ^ {^w<Dm^^Bt^ff^f^^thtz. 

^ft5o r COMSr-lift-rH 3 (a) tC:^-rJ:5tC. W 

co^mB-i^-n^m^^tiCFms 2 ei<D^mz.m2 (a) 

^(^#CO:3^V&"e/?^ 7 0 0 0 ;d->'^;=^ hn — i^OCFS 

2h^mj^i^. ^\:im3 (b) (c^-TJ:^*::, Cu<7>id 
i^^?f^i^Scb J: 7 ir-r^ C F^3 2 b co^ffitcH 2 (b) 
^P#co::^^T-^3 3 b ^^iy^>'^'tci; t?ff^^-r^. 

2 (c) tc.T^-rx^<J:l^#(cff^:^n. H2 <r> 

[0022] 1^1 ^TI13 (c) tC;u^-r J: C F^3 

2 b cD^E^^^tCT i ^ 3 7 ^?f^i5Jc-rSo z.(D^m\tm 
X.(i*[l2 (d) (C^-rX^^P^tC^T^tl. ^'Jx.(^2 0 
O;^^^;^ h n-A(7:>;i:^(7)T 1/13 7 :d^Jf^i5rSt$ixSo 
Z.<D%.mZ (d) tC^-t-J:5tC, T i ^ 3 7 (7>SStc9^iJ 
X.l±'7 0 0 0:^>'^^ h n-i:.^^(7:>ji:^(DCuii (c 
yxl^UM) 3 8^Jf^;SL., Htc[l3 (e) cT^J^pt^IH^ 

[0 0 2 3 ] ^l/^r E C RrT'^X'^^^S^d^tf t^iX^ E C 

<j:{coi^r[i5-ii7^Mi/^r^^^micmp>^-r^o % 

-fin StC^-TECR^/^X-^^gr-l^. >^^X-7^4A 

^^iic:^^4 B <b^^^?:^^S^^:|^4cof^^{cj^, i^jfl^ 

mmMA 1 ^^tSi^^4 2^U^3giil^4 3^^LT^iJx. 
\^2, 4 5 GH z COi^jSj^g^ (-v'^^D^) M:d^#^|^^iX 

S^^tc. :/^X-^^4 A<7?jSlH<tJ5feM^4 BcoT^il 

(C^^^it ^ttfc^1^^3^/l.4 4 a <tffit*3^^=r^/U 
44b^{Ci:«9. y^^X-v^4 A;ef^^i5ic:^^4 B{C[^:*^ 
l/\ ECR?J?-r V h Pf^-ifi{v:T^:^0^^;d^8 7 5;^f 

n^^M^oi^iSf^^ic «9itii5E cR/i^-f h ptcrm 
[0 0 2 4 ] ^(7?^i^r-cFM^?f^;*-t-6^^{ci^. 
(ar rr>ai/Nj i:i/^5) 1 0 ^ag-r^ ^^f-, 

^\^fs:-i)^h. :/^X-^S4 A{C'7'^X-^;^f;:^#^$&^4 8 
^^VLr:/^X'^;^;xT-^-5A r ;^f;?; ^^A-T ^ * 



(4) 1-330075 

i^^^X-^-fb-r-So ?'^:^eCO^grM^H2 <7?^^X-^^ 
BStt-rS^ <t t>T'^, r:<7?^'^{Cl^-7^^X'^^4 AF^tC 

H2 ;^f;^<i: Ar ;^f;^i:^^Abr. H2 ;^fx^tl^f3m^ 
[ 0 0 2 5 ] 6 fc:^'r^g[5^tT^:KMo:/^X 

W:-^5 2tM{^-r^Xo\^mi-fhth. T-:^^Ktz±.^ 
JO m^mx^^o z.(DmW:xnH2 <7)':^'7:^'^<7:>mMt^fi:> 

m-^ 5 2t ii^^=t^5 3 t(Dm{^-^m^'m,t)^mni^x 

^^m'^(Dm:&xm^l^XH2 1S:^^^'7:<'^\Y.\^. ^ 
o:/^X-^^'>^/^i 0 lcjF^;5)c^n/cC F^(7?^ffi{c^iJ 

5^:i?mmM#t-r6. 

[0 0 2 6 ] H 7 tCT^t-^gJ^^ff^^Mo;^^'^?^^^ 
m.x^'o . 6 1 l^^jQi^^. 6 2 f^r-;^ ^tl.fcTfl5 

[0 0 2 7 ] CO^er-I^T i (7>j5itlg;d^^t^:3n^;S^ ^ 
o[^^sn,^^6 1 F^^^'Jx.li 3 0 orfc;tiO^Lfct^M^. 
ttg'&e 2 ^_L^^1^6 3 ^(7)r^{ci^iS]Km;?:?^^;tiDL 
r^^x-v-^^^^-^^, -::^^^^^6 6 ^:fM-.rfN^ 
L/^;d^^. ;^^^A1= 6 7 ^::rrUTA r 
co^^i^r^^^^br^l^A r ;^f;:^^^^x-^-ft;b. :i<7>:/ 
J6? ^X-v'icJ: D ^-y h 6 5 ^;?!./-^:y^ LT. ^lixtcj: 
t^^S^e 2_h{c^g$i^fc^>^/^ 1 OOC F^±{CT 

i ^;^Jc:^"t'^o 

[0 0 2 8 ] z.<Dx,b\z,\^xm.'m.^^tz.^nwm.m.x 

^W\^X\^^t^f^\i^<DX . C utC J: t9B£^g 3 8 ^ff^J^L 

Tt>teamr-^^CF^3 2'--(7>fem^^^x.^i^^o 

[0029] ^/cCu^^CF^S 2--^^bri/^:*^?ttl/^ 

n^'^-h<r>x^'o ^Z-hbt^-^. ^fe(ccFm3 2ii. m 
37jt(7:)^|^^e^:^.^fct^^^;d^2. 5 <tfg:i^cor-. roc 
Fl^3 2^»mm^ brffli^^c ^tcj: 19 . «ffl{b^tJ^ 

[ 0 0 3 0 ] ^h\Z,'^tii^mm<O^MWW^X\t. Cu 
IB^S 3 8 <^:CFI^3 2 ^(7>r^{c^*jl^jf?^Lri.-^^ 
CF^3 2^CuiBi^il3 8<J:(7:>r^o^^tt:d^i^ 
5^7 </j:i9, C F^ 3 2 ;6^ib COC uia^il 3 8 C0f5|g|^^^x. 



[ 0 0 3 1 ] — FM3 2 to uMl^JM 3 8 ^cOPfltC 
^^ji^JF^fiJc-r^^. T i ® 3 4 ^ C FJK3 2 ^OfflO 
#ffi{Cff^iS:^iXfcT i Cil 3 5 1^^.-=^,:^^ 3 2 5 7°C<ti^ 

T i ci^^-(t:#>^iM^i^*F^^^r ^-r^^Lr^o 

19, C(7)fc3=t>CFM3 2^^bT i CilS 5:^^1^181^X1. 
^5r^(^?t^l\ ^fcT i ^ 3 4 <h C uSBHii 3 8^W 

*<tbrCF^3 2^Cu iS^/i 3 8 ^Wii 3 6 i: COfrl 

[ 0 0 3 2 ] ^fcT i Cil 3 5 O^^^l^ 6 1 u Q - c 
mr*^Src^^t). C FII3 2 <i: C uia^ii 3 S^W/i 3 6 
ircDffilCT i Cil 3 5 -^^^^L^X t> C uM^^m 3 8 <hW 
ii 3 6 ^l^^^^{c^^^ixr:^3 19 . CugB^jl3 8^ 

wms e^mf^'r^t^^z.mt^^f^<xh^\.\ :i^x 
^mm^mf^-r^fz^co^mt i.x\t. t i j^^^tcw^ 

Mo (^y:/^>^) , Cr i^uM.) , Co {^/</V- 
h) , Ta , Nb (— ;^:/) , Zr 

C3:=^r>i:,) ^^^^^^ r ^;d^T-^ 60 W^MoO^s^fb 

^(7>^.^J^ 2 o'c^T, c r o<7:>y ^yitm(Dm.'^Jt 
1 0 ot;#iaj^Tr-^5cotc>Etu. ::ix^.o^Mco^?^ 

^ft'^^cOi^.^J^:!^^:-^ 2 0 0 0°C— 4 0 0 0°CXh D . 
^T^'^^tCTa, Nb, Z r 0^9^>fb-^^(7>M.'i^>t>^^^^ 

[ 0 0 3 3 ] ^V-^TC FM--^(^C uCOife^O^ft^^i^ 

8 (a) (C^-Tctpt-. V- i; ^-S^^Jlf- 5 0 0 0 

h n -i:.(7:>j^^ (7>C F^<t . 5 0 0 ::r>'^;^ h n - 
AcOj^^coT i iii:. 2 0 0 0:^^^;:^ h p -i^O/?^ 

[0 0 3 4 ] r Cr-C FM^T i ii^l^^Oj: ptdS^it 
byt. ^Tiiia^c^^E C R:/^X'7^SfC:|ol^T, A r 
C4 Fs C2 H4 l 5 0 s c c 

m, 40sccm, 30sc cm 00^5^:1: A -^-T 

(i^JD^^2^^4 1 ) 2. 7 kw, /-<^r;^ 
(iSJS)^m^^4 6) 1. 5 kw, S«i^S4oo 

•'C(7>TT% v-y ^>S1S±{^CF^^ff0;5feL:to ^^^X 

^iSECR:/^X-v^g|c:fci^T, H2 ;^ ^ A r 

^ SOOsccm, 30SCC m<D'M^XMP^ b 



(5) 11-330075 

s 

n^ii:;;:!!^ 2 7 0 0 ^-^'i' r 0 

LfCo CO^H 7 fC^-rySS^.^l/\ 3 0 0"C(Di^ 
M<^T. A r if:^^ 5 0 s c c m(7)^^J:r*^A L-TC F 

4 cD'^;^[i 1 2 0 0 Lfco 

[0 0 3 5 ] 5 Lr^#^^^fci^ v://Ptcoi^r s I M 

5 (Secondary lonMass Spect 
roscopy) Kf C Ti, CF, Si (D:!:^ 

»W^tt/£o/co ^fci^>':^/^{c^L.r 4 2 s^ctcn 
Stcj: 1? i>^fr^^T/^ofco ^h\^i±.mmmtL.x. m9 

(a) (C.i^-r J: 5f^. v^y 3 v£ffi±fC5 0 0 0:^^'^ 
h n - ACOj^^ O S i O2 ^i: . 5 0 0 h n 

-i^Oii:^ cOTiiSi:, 2000 i^^^^^^ h n -i:,(7>jf: 

[0 0 3 6 ] r c7>,S^^mS^'J 1 t^ol^mi 8 (US 

(b) itf^mm^s iMS';^^m^, ms (c) nr^^ 

S I MS^>*r;Sm) (c, tk^^'J 2 {coi^r 
i'i? 119 (119 (b) l^/^SH^OS I MS^W.^*, 119 

(c) \tr =^-/\-^mm^s iMSi^mf^^) \z^^7^ 

r:^-ji^mm^^x\tcuJstT i ii(c^i^-r6^^{c*5 
\r^xcu tr i tij^^^-r^t^. cFj^tc^i^-r^^^ 

Cute Fjmtcomxn^m^^ 

[0 0 3 7 ] -:^itnm 1 <nm-^\a^. f^mmxncF 
;iEctl^-r^^^^-^3l.^r s i ^ o<7>:i:tctb-<rc uo 

r^-;\-^m^X\tSi, O, Cu, T 

fcj: (9 c ui^T i ii^iffcmb, ^ ttcs i 02 

[ 0 0 3 8 ] ^f^mMmi(D^>^M^-Z>\^^X. CuM 

(D±mz.v='-^^^^-Dxmm'r-^^mt^i^. ^-^^ 
mt^'rt^\^cFmt t imt<Dmxmmtmz.^t>t^ 

^tL-mmm i o-^^>y^/^oc Fj^ott^^^^sy^uyt 

t^^2, ^X^^ . 4^ST*^5 S i O2 ^^2. 7 

[0 0 3 9 ] ^^^r^*^zli:^so^:^4^ti^^^-r^rc 
^^^^ji^<r>m^:^^mm-r^t. ^Si^^^://n^, mio 

7 (C. V-y :::r>'g^^_htc 5 0 0 0;rV:^^;^ h n 
- Ac7>^^ coc F^i: , 5 0 ;:d->'^;^ h n - jUcO^^ (7> 
T i /i^ , 2 0 0 0 ;^>'^;:2; ^ -jUCOi^^ (7>C uif 
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[0 0 4 0 ] ::Oi^>'://K7)v-y T i N/io 

(0. lA/cm2 (c;^£^^r-(7:>0#rfl (i^T tmtt 
Fj <ti^5) ) r*^4^ 7 1 

:t?*$^^7 1 t<Dmx-r-:^\cmmi^f^o 

[0 0 4 1 ] ^tzLbtmmmtl.X. v-y :^>'S;K±tC 5 7^? 
0 0 0 yti^^:^ h o -i:.c7:>i?$ CO S i O2 J51^ . 5 0;^ 
V^^;:^ h ni - AOj!?^ tDT i Mt . 2 0 0 0 h 
u-j^cO^^OC uSi:> 2 0 0::r>':^^:^ h n-A(7>i? 

2) ^co^/^r >bl^«(^lll^^ff o/i, 

[0 0 4 2 ] ^^XMTTF<D^^\t. ^B^Xh^C 

FJm^s i 02 m^<r:>Cu(D^Wc<7:>mm\^^^l^. MT 

TF:&^:gi:|-;Hli'^.m^'--t?^CuCOifc^fi;i^d^/£< . Cu 

[0 0 4 3 ] ^C0,^^|IM9^'J2C0MTT Fl^ 1 , 9 2h 
r r-^5CO{C^i_,. ii:^F'J2 0^itF'j2(DMTTFfi: 

0. 2 5h Tx^^^tf)-iz>. mmmti^xcrm^m 
i^tzm^\^\^. s i 02 m^m^^^t^m-^^^it^xMr T 

ul^S i O2 ^{Cl^i£^L^-ri^;d^. C F^--{^^>/^ ^ 

[0 0 4 4] ^f:L±^(7:>mMmi tmm<Dmm<DOFm 
^-r, ^^^oFmm'^^^'^x^^z.hii'^mM^M:^. c 

rT•#B^B^^f^.^B^B^i^^X:^^5 0-1 0 0;^>':^^;^ h 
0-10 0:^>'^;^ h n-A^^om/^B^st- ct 

[ 0 0 4 5 ] J[^_h^c:^3l^r;^^lBo4^^^^®r-l^, c 

CFI1(7:>^^S^1 . 5 0 g/c J^iitc-r^C^;d^ 

V CFm(Di^m^M<'r^^^^:^^mf4\^X:is 
. ^(Df^^y<^r:^Mti<Di^^^tmf^^ti^CFm 

[0 0 4 6 ] :LZ.Xmm^i^\t. A r 1 5 0 s c c 
m, C4 Fs 4 0 s c c m, C2 H4 3 0 s c 50 
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cm, -^^ ^ u^MJi 2 . Vkwtl^t^o —:^^'^<r>y< 

^ r :^m.t}X'^%hrif:iC f m<DMT t f ^m'^^fc t ^ 

5. lUll (b) {z^-r^^t^^^ti. y<-f r::^m.t}^ 
3 0 0 wi^±[CLyt^'g'fCf^MTTF;a^l, 6 3 h r ^ 

[0 0 4 7 ] :Ltlh<Df^^\Z.X^ cFjm^Dm^^t^i . 

5 0 g/ c tXJbO^-g-tCf^MTT Fd^:i: < ^ , C 

mmt }^xm^^^ztn^^x^^^ti)mm^i^^o 

r.CO J: 5 t-C F^i7>^^^:d^ 1 . 5 0 g / c Jt^_b(7? 
*-^{CMT T F;i^:l:< ;^^5C0(^, C F ^CO^^^^d^^^ 

[0 0 4 8] ^f';^mm<D^mi^WiW:x\'t. cu<Dmwc 

(Dmm (O2 ) 3 a t o m i c % J£iTfC 

iEi4^f^±^-^i:Sfci^{CCF^(C02 ^^.J5JDt-^:/i=i-t 

htihCFm^<D02Mi^mm^^:Lf^^x^. mi2 

(a) (c^-r J: 5 {^^^>:tiPbfc02 ;^fxS:^^^i^<^ff^j^fe^ 

[ 0 0 4 9 ] ^^Xf^m^i^l^. A r 1 5 0 s c c 
m, C4 Fs 40 seem, C2H4;^f:^30se 

cm, -^-^ 1^ ti^^tl 2, 7 kW, y^^r:^^.^}!. 5 

fco — :^^;!]PL/c02 ;^f;^coJ:^^#ti^/;:C F^OMT 

^TF t<Dmm^m-<t^tc^mi 2 (b) tc^-r.^^;^^ 

O2 :^:^commmt^3 s c cm^T(?^:^^fcf^ 
MTTF^^ 1. 9 0 h r i^iitcS < ^J: ^ Z. t tm?!^ htl 
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2 m^if^O atomic A 5 O'C 

^Sr*^5C0(C^Lr. N2lc:a^ 3 a t o m i c %(7:)^ 
'^{Cl^M^l^S:^^ 5 9 0't:mST-^ 19 . ^t^tCCF^^ 
(7>N2 fic:d^ 0 a t o m i c %^'^%\Z.\t'mB,'t^ 2. 0 G 
p a ^^X-h^<D\Z.n bT, N2 3 a t o m i c % 
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omi c %i^Tr'^^ r 
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[US] ^^0jc7>4^»^^g^M3t-r^^^(7)j:^&^?:^ 1 0 
:cu^mm'r^t'^(r>:Lm.mxhh. 2 1- 
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